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FORE./aRD 


This  report  wae  prepared  by  the  Fibrous  Materials  Bra&oh  and  waa 
initiated  under  Projeot  No*  732O  'Fibrous  Materials  for  Deoelarators 
and  Struetuzes*,  Task  No*  73^01  'Organio  and  Inorganic  Fibers'*  This 
work  was  adodnistared  under  the  direction  of  the  Nometallie  Materials 
Laboratory*  Materials  Central*  Directorate  of  AdTsnced  Systena  TSohnology* 
Wright  Air  DcTelopment  DiTision  with  Joyce  C*  MoQrath  acting  as  project 
engineer* 
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ABSTRACT 


Th«  ■•rrle*  lif«  of  dteolorators  dapanda  iq;>on  tha  stranf^th  retautlon 
(orar  a  parlod  of  yaara)  of  tha  fibrous  matarlals  usad  in  tba  aBsambly* 

If  one  Itbiii  hui;  dagradad  to  a  point  whara  it  is  no  longar  ospatila  of 
s^vportiBc  its  shara  of  tha  total  loadf  tha  whole  asssDbly  ia  aubjeot  to 
failure*  At  the  pz-osent  time  tha  only  rallabla  method  of  dataxnining  tha 
strength  properties  of  materials  au^paotad  of  being  degraded,  either  by 
ohmaloala,  ultra'^rlolat  radiation  or  age,  is  physieal  property  eTaluation. 
This  in  tha  case  of  a  daoelarator,  maana  partial  or  aaoplata  dastruotinn 
of  th«s  canopy  aasambly* 

Due  to  tha  large  quantity  of  daealarators  InrolTad  and  tha  fact  that 
it  ia  life  saving  equipment,  it  is  naeaaaary  that  infonaation  ooneeming 
their  aarvioa  life  be  known  at  all  times*  This  is  aoeanplishad  by  a 
aeng>ling  procedure  of  tha  daealaratore  which  have  bean  in  storage. 

Results  of  an  evaluation  of  daaalarator  aaaamblias  manufactured  frexu 
1933  to  1955  baa  ahotm  that  there  la  a  general  tendency  toward  loss  in 
•tremgth  particularly  in  tearing  strength*  However,  with  few  exceptions, 
all  physical  properties  for  both  doth  and  cord  from  tha  saqplad  dacalar* 
ators  (five  to  six^  and  one  half  yaara  old),  atill  swat  tha  mininua 
raquiramants  of  applicable  apaoificatiana* 

A  aampling  pxograak  extending  over  a  parlod  of  yeaz-a  will  give  a  fairly 
accurate  pradiation  of  life  expectancy  and  until  such  a  time  aa  a  reliable 
nan-dastructiva  avaluatiao  teahniqua  is  davalopad,  will  remain  tha  bast 
criteria  for  datemaining  degradation  from  age* 


PUBLIC  ATTCN  RETIFW 


This  report  has  bean  rariawad  and  is  approved* 

FOR  TH3  COMMANDER  I 


R.  T.  SCHV/ARTZ,  Chief 
Nonmatrdlio  Materials  Laboratory 
Materials  Central 
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I.  ]llTRODlX;TI(lf 


Th«  daaigjaatlan  of  serrloo  lifo,  l.o.,  tho  Itofth  of  MrriooabUltjr  in 
nunbar  of  yaara,  for  paraonnal  and  othar  typa  daealamtora  la  of  oontimilng 
intareat,  partieularly  tha  paraonnal  typa  uaad  by  tha  Air  Fte^aa*  Tha  aarrloa 
lifa  of  Air  Foraa  paraonnal  daaalaratora  la  now  aaran  and  on#  half  (7-1/2)  yaars 
and  for  tha  Daparteant  of  tha  Anagr  tan  (10)  yaara  or  ona  hundrad  (100)  uaaa« 

Tha  dacalarator  uaad  by  Daparteant  of  tha  Axay  nomally  aoeuaulata  tha  ona  hundrad 
uaaa  bafora  tha  and  of  tha  tan  (10)  yaar  parlod  whlla  tha  Air  Foraa  typa  night 
wall  go  tha  full  saaan  and  ona  half  yaara  and  only  ba  opanad  for  inapaetion  and 
rapaek* 


Tb  dataxuiaa  if  daoalaratora  will  still  ba  eonplataly  raliabla  for  uaa 
aftar  a  mnbar  of  yaara  in  atoraga*  it  is  naeaasary  to  uaa  sanpling  proeadurao. 

To  aooonpliah  this  a  nunbar  of  daoalaratora  ara  pullad  fron  stock  and  aoplad 
ao  that  at  laaat  thraa  goraa  and  anou^  suapanaion  linas  for  physical  oraluatioa 
ara  tak«i  fxtn  cash  dacalarator*  Tba  sairioaabllity  of  a  particular  lot  of  daoal- 
eretora  will  dapand  on  tho  raaulta  of  tha  araluation  of  tha  aaoplad  daoalaratora* 

IZ.  EVALUATION  PROGRAM 


A  aarrica  lifa  araluation  program  was  inauguratad  in  January  15(57  to 
datamina  tho  braakdown  if  aay«  of  tha  fibrous  aatariala  uaad  in  dacalarator 
aasaahllao*  Tan  (10)  Typa  T-10  paraonnal  dacelaratoz>8«  stored  undor  nonMl  wara- 
bouaa  storaga  conditions,  vara  obtained  from  tha  Riohnond  Quartamaatar  Depot, 
Richmond,  Virginia  for  the  araluation*  The  daaalaratora  bad  the  oldest  aanufact- 
uring  dates  (2-4  yaara  old)  arailabla  for  daoalaratora  which  had  narar  bean  uaad* 
Each  year,  for  a  period  of  four  yaars,  firs  dacalarators  varo  taken  at  randan 
from  the  tan  and  saDplas  of  cloth  and  suspansion  linas  ranorsd  for  physical  property 
araluation*  fha  daoalaratora  were  identified  asi 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


DA 

DA 

DA 

DA 

DA 

DA 


55*5524*  Sigmnd  Sianar  Company,  Manufacturing  Data  January  1955 


5>196,  ... 

53-86778,  Reliance  Manufacturing  Company,  * 
55*5267,  Sigaund  Sianar  Company,  ■ 
53*79801,  Ralianca  Manufucturixag  Company,  * 
55*5190,  SigmBd  Eianar  Company,  " 


Saptembar  1954 
June  1954 
January  1955 
AprU  1954 
January  1955 


Manuscript  ralaaaad  for  publication  February  I96I  as  a  wadD  Tachnieol  Mote* 
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(7) 

DA  35-8054. 

Si^und  Eianer  Company*  Manufacturing  Date 

April  1955 

(8) 

DA  35-5302* 

■  •  a 

It 

ft 

January  1955 

(9) 

DA  55-5181, 

Swltlik  Parachute  Company* 

N 

ft 

Janut  ry  1955 

(10) 

DA  55-5220* 

Si^nund  Eisner  Company* 

It 

ft 

January  1933 

Physical  properties  for  the  first  evaluation  .ore  ietermlned  by  the 
Better  Fabrics  Testing  Bureau  and  results  reported  in  '/CHT  3^*79  dated  January 
1957*  of  the  ten  were  sampled  so  that  cloth  frooi  three  separate  areas 

and  suspension  line  from  the  assembly  could  be  eTsluatod* 

The  second  eraluatlon  was  also  acoompllsbed  by  Better  Fabrics  Testing 
Bureau  and  was  reported  in  April  I938  In  WCLT  T38-26*  Three  samples  of  cloth 
and  one  of  suspension  line  from  five  of  the  ten  assemblies  were  checked* 

The  Uhited  States  Testin^^  Company  conducted  the  third  evalubtlon  and 
results  were  reported  In  V'/CLT  I\59*^02  in  October  1939*  samples  of  cloth 

and  one  of  suspension  line  from  five  of  the  ten  assemblies  were  evaluated* 

The  fourth  evaluation  was  accomplished  by  the  Textile  Testing  Institute 
of  Svlrles  Laboratory*  Five  samples  of  cloth  and  one  of  suspension  line  from 
each  of  the  ten  decclerators  were  evaluated*  Data  are  presented  in  Appendix  I, 
Table  2* 


Deoalerator»  Serial  No*  DA  33*86778  was  the  only  one  sempled  each 
year  of  the  four  year  period*  A  comparison  of  the  results  is  shown  in  Table  4* 
3»  and.  6*  Serial  No*  DA  33*19^  ''a*  evaluated  the  first  end  fourth  year* 
Results  are  shown  In  Tables  7*  8  and  9* 

All  physleal  properties  for  the  canopy  cloth  and  suspension  lines 
were  determined  in  accordance  wl^  revisions  of  Specification  M1L-C«7020» 
doth*  Nylon*  Parachute  and  MZL-Co5040  Cord*  Nylon*  applicable  at  the  time 
the  assemblies  were  rnsnufactured* 

III*  DISCUSSION  OF  RESULTS 

The  results  of  physleal  property  testing  over  a  four  year  span 
indicate  that  there  Is  a  aeneral  trend  toward  an  overall  breakdown*  Of  the 
fifteen  individual  samples  of  cloth  and  five  of  cord  tested  in  1937  ^7 
Batter  Fabrics  Testing  Bureau  nxily  one  test  failed  to  meet  the  applleahle 
speclfloetion  requirement*  The  percent  thickness  Increase  after  performance 
of  finish  of  one  semple  was  over  the  minimum  allowed*  (Ref*  1)* 

In  1938*  of  the  fifteen  individual  aemplsB  suhnltted*  five  aemplea 
of  cloth  failed  to  smet  the  air  permeability  requirement  of  M1L-C-7C20*  Type  I 
and  of  five  samples  of  cord*  two  failed  to  meet  the  picks  per  inch  requirement 
of  M1L-C*3040*  Type  II*  Phyi  leal  property  evaluation  was  again  conducted  by 
Better  Fabrics  Testing  Bureau  (Ref*  2)* 
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United  Tactin^  Com^aagr  oooduuted  the  third  serlee  of 

teats  in  1939*  Twenty-flTii  Indiridual  eantpleB  of  sloth  ana  five  of  card 
ware  tested*  Only  one  ser  ple  of  eloth  siet  all  of  the  requirraenta  of 
MIL-C-7020*  The  other  tvjnty^four  5*«aples  frilxd  to  meet  either  the  hreakin« 
strength,  air  penneabilltj  or  pbmaxMoe  o:  finish  requiretneitt*  t«<>9e 
thirtytwo  percent  of  the  -<{uipl«s  din  not  uteet  the  br3r.4>.<.v.|;  strength  .reqv'x^e" 
msnt,  forty  percent  the  air  permaobili^r  and  eight  vwjr-jt  tb’^  'jrmauenee  of 
finish  requirement*  (Ref  <  .V 

The  fourth  aeri«  y  /as  cJndut'  sd  b'  ^  vr  '><*.ile  Tooting  Xv>:ii>itute, 
Division  of  Swlrles  and  Caoip.iJv/  o<  jjsa  igeln  'omia*  Pivo  .  ivlduar 

satoples  of  eloth  and  one  of  e^rtl  f.mcn  eii  h  ol  dcwci.i'raturM  w>Mre 

evaluated*  Fxxn  the  fifty  ^aoiriduifil  te^  Torvc^ftfiA  ;  y.  failed 

to  meet  the  '.;ur,i  'Elongation  :  ^qulreattUi^  twenl^^lght  p^rciin^  the  air 
pexmeability  requirement  of  llI]>v:-7020*  Typ  t  i.  la  the  peimrJMnoe  of  finish 
test,  thirty  percent  failed  ^o  caret  the  warp  shriclcage^  aix^y-eight  percent 
the  filling  shrinkage,  ten  perrenV  tho  percent  thSokneei  oh'r^ga  ard  eighteen 
percent  the  percent  air  permeibility  change  epedfled  in  MIVC-7020*  Of  vac 
ten  individual  samplea  of  cord  tested,  vone  failed  to  -ueet  thet  weight  require* 
mant  of  Speoifloation  MIL*C*30if ,  tyoe  IT«  There  were  also  nl.r^r  variationa 
in  tuztis  per  inch  of  twist  for  uie  final  ply  of  ti.e  sleeva  and  'c/e  yams* 

Part  of  the  desorep  niciea  throughouJ;  th  r  pzogrsm  might  p>>«»i^ 
be  attributed  to  th^  ^aet  that  v  be  eraiuatioea  vore  perfonaed  by  pe''^ouriel 
from  three  separate  orgsMvUi  However,  this  Wuld  be  e  niin^  fr*tor  if 

the  evaluation  it  ooriduoted  i;  applV'JauJe  apeolfloaticvifi  mid 

Federal  ^eolf  ioa^ion,  Oenerot  riethods,  ccC*7*l9tV‘*  The  breaki^«t,  strength 
and  tearing  stren/,'th  (See  Table  5  a’*-'  T)  ahow  e  gradual  breakdown  fr^.  '^  />t-hr  to 
year*  Although  t^^7.e  were  no  teerin-;:  ^t^ongth  failureae  the  iettr  ,;nngth  did 
ieoreaae  each  yvar*  This  would  eppo'i'.r  indloiite  that  the  f^^Js^»t;4'j  oils 
leach  out  over  a  period  of  years  causing  the  individual  te  instead 

of  sliding  or  bunching  together*  This  lesnbing  out  of  ^  iv.Ashin^  oils 
might  alao  aocovrt  for  the  high  perc*ntaga  of  fnilures  pemaoenie  of  finish 
for  the  last  tw^  testing  poric<ts* 

I?.  CCKCLUSTONt 

At  t'  a  date  Of  the  last  (of  four)  «va,'uui:io!it,  all  deoelerators  ware 
from  six  (6)  >o  six  and  one  half  {b^l/3)  ye&rs  old,  with  ..  ;)rlnl  Do*  Da  33*^77*^ 
manufactured  1-.  June  1934  ^  Reliance  Maratf' cturiug  ConipMiiy  being  the  oldt^st* 

The  tv«ad  in  breakdown,  in  both  thr*  and  suspension  line 

materials  from  xhi  decelerators  indioata  that  is  a  yaar  by  year  progreoa* 

ion  in  breakdown,  of  the  physical  propertlf^a  of  tr^e  cu^terials* 

Ju  vie*  cf  the  rasclta  obtalxisd  vuring  thf^  foor  year  evaluation 
program,  it  is  concluded  that  the  pr^sert  civen  snd  or*  '4.f  ssE-^loe 

life  of  Air  Force  peraonnel  decelerators  ahoul.  '«•  r**;.  v  ‘.d< 
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WADD  IN  61-2 


loes  not  Beet  specification  requirement  Oz^uiranmit  in  effect  when  fabric  was  procured) 


B  stMBtk  (Iks)  442*8  444*2  VS3.2  434.4  434*7  417*1  431*9  420.3  399*8 
iam  U)  31*2  52.0  32*4  20.2  51.2  33-2  ^*2  57*2  33.0  34*2 
(9WI2)  102.2  106.4  102.2  104.2*  107.2  102.2  l<  5*4  102.2  lp5.a  103.4 


8.0  8.0  9*2  8.0  9.0  8.0  10.0  8.0 


lf5F.  ^7. 


!«•.  F-7. 


f-a,  fm»X 

f-12,  riMi 


19(0,  r-n,  PMi  17 

r-12,  PMi  a 


f-U*  TmmI 


it5* 

lt5f 
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XiBULi 


T&3T  RISSULTS  HTLOII  CORD  (101-0-5040  •  TfPK  IX) 


Sfala  Mo. 

JL 

A 

JL 

Braaklac  Straacth  (Iba) 

475.0 

432.0 

450.0 

444.0 

noagatioB  iS) 

42.4 

44.4 

45.0 

54.4 

Wallet  (jdaAk) 

106.9 

134.0 

110.7 

106.2 

Colorfaataaaa  to 

Laua4i7 

OooA 

Oood 

Oood 

Ixoallant 

Drj  ClooBing 

Oood 

Good 

Oood 

laaallant 

y 

Ll^t»  20  hra. 

Good 

Oood 

Oood 

mollant 

Cora  Coaatruotlaa 

INnbar  of  Tama 

4 

4 

4 

4 

Final  Plf 

3 

3 

3 

3 

Slaara  Conatmation 

■tsbor  of  Carriam 

32 

32 

32 

32 

Ma  par  Carriar 

1 

1 

1 

i 

Pieka  par  ^ah 

29.0 

27.0 

26.0 

Vo  data 

Final  Plj  3  3  3  3 


Tidat  (Tmnw  par  luh) 
Cora  Tama 


Xditial  Pljr 

10.7  s 

13.3  s 

13.5  3 

13.8  s 

Final  Pljr 

7.0  z 

7.2  z 

7.0  Z 

7.2  Z 

slaoTo  Tama 

Singlaa 

5.8!Z 

5.4  Z 

5.0  Z 

5.3  Z 

Final  Pip 

1/  Saaplo  D  axpoaad  40  hrs. 

9.0  3 

a.7  s 

8.5  s 

9.0  s 

ViDD  or  61-2 
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TABLE  7 


Ta«f4 

1957,  F-10,  Panel  5 
F*-l,  •  15 

T-12,  •  25 

i960,  F-6,  •  U 

F-7.  •  9 

f-8,  •  4 

F-9.  • 

F-10,  •  24 


U 


2B 


3» 

a 

5i 


1957*  c-4 
X96o«  0^ 


A 
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WIDD  n  61-2 


sm  REiyjLTB-WTlOti  CLOTH  (»qL<»C-70gO,  TT?E  I)  FROM  I>EC!XZRATOR 


TDT  RDUUS  '  WriM  CORD  (NI2/-C-3040.  TTPI  XX) 

UWII  aniiL  m.  ci  tt-Mi - 


Si^l* 

A 

ivvakiac  (Ito) 

465.0 

ll«M»^iaik  U) 

43*0 

w«l^«  (pW14} 

0«l«rfM0MM  %o 

106.7 

Dvy  ClM»Ug 
X4#t.  »  Bn 


aeo4 


0oo4 


I 

444,6 


5*.4 

106,2 


iBMllMt 

bMUMt 


FlMl  Pljr 

SlMf*  CoMtrwtlOR 
Wmt^  •f  c«rri«n 
WdB  pwr  OmtIw 
?i«k«  p«r  LmR 
PM  Pip 

Tvlst  (%arM  p«r  U«li) 


4 

3 


4 

3 


3» 

1 

26.4 

3 


32 

1 

Ifo  4«U 

3 


nd%iai  Pip 
Ftoal  Pip 


10.5  's*  13*®  *3* 

6.2  7*2  *2* 


SUclM 
FUal  Pip 

jyqDl#  9  jiRBiXiirl  4P 
WADD  Of  6il«a 


6.7  'Z' 
6.6  •S' 


5.3  *2' 
7.0  'S* 


TOLZ  10 


ThlokMss  (U) 
Aelditjr 


1.1  Nmk. 
.0032  Ntt. 
5.0  -  9«0 


■oa  Flfcro—  Nitorlala  (]|)  2  (Nui) 

Brvaklac  strwftb  (Iba/ia) 


warp  40  (MU) 

nilUc  40  (NU) 

TmtUc  Struffth  (Iba) 

''•rp  3*5 

riiiiBf  3.5  (NU) 

nooffttian  (;() 

Vttp  22  (NU) 

FUling  22  (NU) 

Air  PaiMbUitir  (fP^/NU/ft^)  00-120 

Pmommsm  of  PUiab 


Shrlnkago  (X) 

wup 

FUlUc 

TklOkBOM  Qllfi  (X) 

PoxwabUity  ChMfO  (X) 

•  RoquiroMDt  in  offoot  wbon  paraebuto*  vara  proourad. 


2  (Mm) 

1  (Mb)* 

10  (Naz  Uaraaaa) 

15  (Mb) 


WADD  n  61..2 


lr««kUf  strcafUi  (Ita)  373  (NU) 

ilni^tloa  {%)  30  (MU) 

1(8  (NU) 

OolOfffMtMM  to  lOllUflii  •%  110^7  Oood 

OilovfMtMM  %t  Dry  (UoadJit  Oood 

CoioofteotiioM  to  (20  hroa)  Oood 

Onto  CoaotmotiM 

Wmh&r  of  IdVM  W 

Ply  a  fll/5/3 

aooto  OMotrwtIoa 

Umkmr  of  OorrUro  33  or  3^ 

Bido  vor  Cwrlor  1 

Piolco  por  iMk  26-26 

Ply  ai/3 

Mot  (t—d/l— fc) 

Ooro  Yam 

XaitUl  Ply  10*14 

Fiaol  Ply  ^ 

SlooTo  Tam 

Ply  5-7 

suMloo  7-9*5 


VADC/  V  61«2 
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BTBLIQttUPMr 


Z«  Niakala,  OcMUId  s,  I)»t«:raliUitioft  of  S«rvlM  Lifo  of  l>pt  T-10 
Troop  PorMhoto  CoBqpp  lad  3usp«aoiott  LlM  Nateriol. 

VCRT  T5i-79«  Jommt  1937* 

II.  BalaoOt  Carroll,  IT.  Sa:nriaa  LIfa  of  Typo  T-10  Troop  Paraehut# 
Oaaopy  and  SoapoBoiaa  LLm  Matorial.  VCLT  T58-26,  April  1950. 

III.  Bolma,  GarroU,  Jt»  Sainriaa  Llfo  of  Typo  T-10  Troop  Porathuto 
CMopf  ood  Suapoaoloo  LUa  Matoriala*  WCLT  1^59*10S, 

Oatobor  1959* 


